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IN THE CLAIMS : 

Please substitute the following claims for the same-numbered claims in the application: 

1 . (Currently Amended) A liquid crystal display, comprising: 

liquid crystal cells forming an image display area on a substrate; and 
a driver for applying a voltage to said liquid crystal cells based on a reference voltage for 
gamma correction corresponding to digital input data, wherein said driver keeps a number of 
switching times for pulse strings per time unit constant for a predetennined range of said digital 
input data when generating the pulse strings with pulse densities corresponding to said digital 
input data, wherein said pulse strings comprise a frequency characteristic having a trapezoidal 
shape corresponding to said digital input datarf.11 . wherein said HHwr corm rtggs . re- 
generation circuit for generating a plurality of r ^ ncc ptl i ses fa whieh DU | se generatinn 
densities are weighted; and a pulse select/svnt^ s is circuit for grating a mil*. sfrm pHy 
selecting and synthesizing necessary ref ere nc e pul ses on the basis of digital fap .it date ™* gajd 
reference pulses, and wherein said pulse sel^t/s y nthesis circuit outputs a i op{fla i RUni betWftCT1 g 
carry output frpm an adder circuit, which has as its inputs hfa h 0rd er W bits of the digital inp ut 
data of n bits ar,d low order W hits of a binary counter » M a logical ^ between outp uts 
X(n>l) through X(0) of said pulse generation rfrr.uit where m=n. w and the digital fa P „t 
Dfm-n through DfOY 

2. (Original) The liquid crystal display according to claim 1 , wherein said driver is mounted 
on said substrate and is comprised of a plurality of driver ICs connected via signal lines. 
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3. (Original) The liquid crystal display according to claim 1 , wherein said predetermined 
range of said digital input data is a predetermined range around a medium value of said digital 
input data. 



4. (Currently Amended) A liquid crystal display, comprising: 

liquid crystal cells forming an image display area on a substrate; and 
a driver for applying a voltage to said liquid crystal cells based on a reference voltage for 
gamma correction corresponding to digital input data, wherein said driver has no local peak in a 
number of switching times for pulse strings per time unit when generating the pulse strings with 
pulse densities corresponding to said digital input data, wherein said pulse strings comprise a 
frequency characteristic having a Irapezoidal shape corresponding to said digital input datatf.]], 
wherein said driver comprises a p ul se generation circuit for genera » r i ura i itv of rftfprpn ^ 
pulses in which pulse generation densities are weighted: and a nnl~ ^/ synthesis ri^rft for 
generating a pulse string by selecting and synthesizing ngcgssgrv r eference nnl^ n n the basis 
digital input data and said refers pulses. and wW»i n said Duise <gi„t/ OVnthesjs circuit 
outputs a logical sum between a carry output fr™ ^ ^ d er circuit, which has as it. inputs Mp*. 
Otder W hits of the digital input data of n bit, and low ^ er W hit. „f » bjnary cnunter »nH , 
logical product between outputs Xrm-n through pfsa jd pulse g e ™ ra Hnn 
m=n-W and the digital in put data D<m-1 > through Hfn) 

5- (Currently Amended) A liquid crystal display, comprising: 
10/063,788 3 
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liquid crystal cells forming an image display area on a substrate; and 
a driver for applying* voltage to said liquid crystal cells based on a reference voltage for 
gamma correction corresponding to digital input data, wherein said driver obtains an output 
voltage using pulse density modulation (PDM) as well as obtains an output voltage using pulse 
width modulation (PWM) for a predetermined range of said digital input data around a medium 
value when generating pulse strings corresponding to said digital input data, wherein said pulse 
strings comprise a frequency characteristic having a trapezoidal shape corresponding to said 
digital input data[[.]L wherein said dr iver compnVc » Dtllse genflffltinn ^ for PflnffrartrifT . 
plurality of reference pulses in which nuke r a tion densities are weights- „nH , pre- 
select/synthesis circuit for venerati ng a pulse string hv selecting and ^ thesizino 
reference pulses on the basis of digital ™m d»t a w g q id referenrft p ilTw and ^ 
pulse select/synthesis circuit outputs a logical ,„m between a carry nntp nt from an adder circuit 
which has as its inputs high order W bits of ifag Hici„i mDUt data of n hit* | nw nr,W w u» e 
of a binary counter, and a logical product hgtw ^ outouts Xfm.n through XiTn pfsajd B ulge 
ge neration circuit where m=n-W and the digital j npu t data nrm-H through DCO) 

6. (Currently Amended) A liquid crystal display driver for applying a voltage to liquid 
crystal cells forming an image display area, comprising: 

a pulse generation circuit for generating a plurality of reference pulses in which pulse 
generation densities are weighted; and 

a pulse select/synthesis circuit for generating a pulse string by selecting and synthesizing 
necessary reference pulses on the basis of digital input data and said reference pulses, wherein 

10/063,788 4 
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said pulse generation circuit generates said reference pulses without changing a number of 
switching times per time unit for a predetermined range of said digital input data around a 
medium value, wherein said pulse strings comprise a frequency characteristic having a 
trapezoidal shape corresponding to said digital input datarf.11 : and 

anjDtegration circuit for integrating the nuke st ring generated b y said Bulge 
select/synthesis circuit to o utput a voltape for fl amma coirection, 

wherein said pulse select/svnthesis circuit outputs a logical sum between » carry gu^ut 
from an adder circuit, which has as its inputs hig h 0r der W bit, of th e digital inn.rt of » Kit, 
and low order W bits of a binary counter, and g logical nrorinct h etween outputs Xfm-n thrm.p h 
X(Q) of said pulse generation circuit where m^n-W and the djgija] inp ut data TXm-U through 

7. (Cancelled). 

8. (Cancelled). 

9. (Currently Amended) The liquid crystal display driver according to claim [[7]] 6, 
assuming that said digital input data is n bits, wherein said pulse generation circuit outputs the 
reference pulses using an n-bit binary counter, an n-1 bit latch, and n-1 2-input gates. 

1 0. (Previously Presented) A reference pulse generation circuit for generating reference 
pulses corresponding to n-bit digital input data, comprising: 

10/063,788 * 
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an n-bit binary counter for counting up in synchronization with an input clock; 

an n-1 bit latch for generating signals by delaying high order n-1 bits output B(n-1) 
through B(l) from said binary counter by one input clock period; and 

n- 1 logical circuits for performing logical operations with receiving as inputs said high 
order n-1 bits output B(n-1) through B(l) from said binary counter and the delayed signals 
corresponding to the high order n-1 bits output B(n-1) through B(l) from said n-1 bit latch and 
obtaining outputs X(0) through X(n-2) with lower reference pulse densities, whereas output X(n- 
1) is obtained bypassing the logical circuit, wherein said reference pulses comprise a frequency 
characteristic having a trapezoidal shape corresponding to said n-bit digital input data. 

1 1. (Original) The reference pulse generation circuit according to claim 1 0, wherein said n-1 
logical circuits are n-1 AND circuits. 

12. (Original) The reference pulse generation circuit according to claim 10, wherein said n-1 
logical circuits are n-2 AND circuits outputting X(0) through X(n-3) and a NOR circuit 
outputting X(n-2). 

13. (Currently Amended) A reference pulse generation circuit for digital-analog conversion 
employing a pulse density modulation scheme, comprising: 

means for generating reference pulses that are exclusively in a high state corresponding 
to digital input' data; and 

means for generating the reference pulses such that a number of switching times for pulse 
10/063,788 6 
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strings per time unit is constant for a predetermined range of said digital input data around a 
medium value, wherein said pulse strings comprise a frequency characteristic having a • 
trapezoidal shape corresponding to said digital input dataQ, wherein saiH refere^ pulses 
co mprise pulse generation density that are weighted and wherein mM ^ strings are 
generated hy selecting and synthesizing nece^v reference guises 2B the ^asis of d^tal „ r ,« 
data and said reference p ulses- 
means for integrating the pulse .strin g s to output a voltage for ^m, correction: 
means for outpnttin? a lonjcal sum between a carry n, lto ut from fl n Mder circuit, whirl, 
has as its inputs high order W hits of the digital irmu t data of r. hit, B M ]ow order w bjt§ ^f, 
binary counter, and a logical product between out p uts Xfrn-H thm» gh Xfffl of M M p „l^ 
generation circuit where m=n-W and tba Hia t al mDU t data n( m -l) through TVffl 

14. (Original) The reference pulse generation circuit according to claim 13, wherein the 
reference pulses are generated with the frequency thereof being kept constant for half the whole 
range of said digital input data. 

15. (Currendy Amended) A method for generating reference pulses in a digital-analog 
converter, said method comprising: 

generating pulse strings with pulse densities corresponding to digital input data that is 
input to said digital-analog convener; and 

keeping a number of switching times for said pulse strings per time unit constant for a 
predetermined range of said digital input data around a medium value, wherein said pulse strings 

10/063,788 7 
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comprise a frequency characteristic having a trapezoidal shape corresponding to said digital 

dat ^ therein said reference pulsus com p r ise pulse g eneration densities that are weighted 
and wherein said pulse strinps are operated hy selecting and synth^*^ necessary ^rmr, 
pulses on the basis of digital input data a n d sa jd referent r ,i re- 
i ntegrating the pulse strings to output a volta^ f o r gamma cordon- an H 
o utputting a logical sum, between a carry outmit frnm ™ adder circuit which has as it. 
inputs high order W bits of the digital incut p f n bits and lmv order W bit, of* hin,^ 
counter, and a logical product between outputs *( m-l) through Yffl^ of sa id n„l M P .n Pratim 
circuit where m=n-W and the digital inp u t data Dfm-n through DfOV 

16. (Original) The method according to claim 15, further comprises the step of reducing a 
maximum frequency of said pulse strings to less than half of that in the case where the number of 
switching times is not kept constant. 

17. (Currently Amended) A method for providing an analog yoltage output corresponding to 
digital input data, said method comprising: 

generating reference pulses m at are exclusively in a h.Vh state corrasp ntmi™ to 
input data: 

for a range of said digital input data excluding a predetermined range around a medium 
value, integrating a pulse string, whose number of pulses is adjusted depending on said digital 
input data, to output an analog voltage; and 

for the predetermined range of said digital input data around said medium value, 

10/063,788 o 
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integrating a pulse string, whose duty is adjusted depending on said digital input data, to output 
an analog voltage, wherein said pulse strings comprise a frequency characteristic having a 
trapezoidal shape corresponding to saxd digital input dat a wherein said ref^ce pulses —re- 
pulse generation densities that are weighted, and wh ^m sm d pulse strings *r» u,, 
s electing and synthesizing necessary, referent H ^ ™ the basis ofdjgital innut Hat* a „H 
reference p ulses- 

integrating the pulse string to outp ut * voltage for ^ mma cnrr^tW gn H 
outputting a logical sum between a carry output from m adder circuit, whirl, h„. 
inputs hjgh order W bits of the digital input rf»t» pfn bits and Inw nrH« r W bit, of » hin aTy 
counter, and a logical product between nntp nt. y fm ,. n trough X(Q) of said puis* <»>n P r g ti™ 
circuit where m=n-W anH the digital inp.i^ H ata Dfai-1 ) thmup h nfft) 

18. (Original) The method according to claim 17, further comprises the step of using the 
output analog voltage for a reference voltage for gamma correction in a source driver of a liquid 
crystal display. 

19. (Previously Presented) A liquid crystal display driver for applying a voltage to liquid 
crystal cells forming an image display area, comprising: 

apulse generation circuit for generating a plurality of reference pulses in which pulse • 
generation densities are weighted- 

a pulse select/synthesis circuit for generating a pulse string by selecting and synthesizing 
necessary reference pulses on the basis of di gital input data and said reference pulses, wherein 

10/063,788 q 
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said pulse generation circuit generates said reference pulses without changing a number of 
switching times per time unit for a predetermined range of said digital input data around a 
medium value, wherein said pulse strings comprise a frequency characteristic having a 
trapezoidal shape corresponding to said digital input data; 

an integration circuit for integrating the pulse string generated by said pulse 
select/synthesis circuit to output a voltage for gamma correction, 

wherein said pulse select/synthesis circuit outputs a logical sum between a carry output 
from an adder circuit, which has as its inputs high order W bits of the digital input data of n bits 
and low order W bits of a binary counter, and a logical product between outputs X(m-1) through 
X(0) of said pulse generation circuit where m=n-W and the digital input data D(m-1) through 
D(0), and 

wherein if said digital input data is n bits, then said pulse generation circuit outputs the 
reference pulses using an n-bit binary counter, an n-1 bit latch, and n-1 2-i.nput gates. 

20. (Previously Presented) A reference pulse generation circuit for generating reference 
pulses corresponding to n-bit digital input data, consisting of: 

an n-bit binary counter for counting up in synchronization with an input clock; 

an n-1 bit latch for generating signals by delaying high order n-1 bits output B(n-1) 
through B(l ) from said binary counter by one input clock period; and 

n-1 logical circuits for performing logical operations with receiving as inputs said high 
order n-1 bits output B(n- 1) through B(l) from said binary counter and the delayed signals 
corresponding to the high order n-1 bits output B(n-1) through B(l) from said n-1 bit latch and 

10/063,788 1Q 
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obtaining output, X(0) through X(n-2) with lower reference pulse densities, whereas output X(n- 
1) is obtained bypassing the logical circuit, wherein said reference pulses comprise a frequency 
characteristic having a trapezoidal shape corresponding to said n-bit digital input data, 
wherein said n-1 logical circuits are n-I AND circuity and 

wherein said n-1 logical circuits are n-2 AND circuits outputting X(0) through X(n-3) 
and a NOR circuit outputting X(n-2) . 
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